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(57) im] 

it/<T, J:*jXgC5W«fl:Snfe«rfe<feGaN»ft^K 

G a r^^wf^t\im:i>mmt(DG a N5?:*m*>e>JSc 

a NSI;tmi:[gJDmttOG a N^^tmA^b^tc 0 fi^ K 



(!) 




(b) 




C ♦♦T^* 

8 T>^f-»T>»>h 



(2) 



1 



^t. 37cai:<JDjm«:Wb*^on2 (i) 
^^ti>G&Nmn (A) ^jm^lCT^-X 

^^iLtOaN^^tm (A) ii^cmtfcroOaN^^itJ 10 

(i) /<-;;^®C!>3fiffi4^&^S«^e>^ffi*ra 
=feJ6t;r:fcj!fc<. K'<-;^BU:lCGaN^^ (A) S: 

1 SB^COG a h«l5&©S»tm 

J&-r6GaN3fttm (A) t^mti>^0'V&^m 30 
3^1 *fcJ±28S®«>GaN^-?-h> h«Ki(Z)SSi:& 

{«I*S4 ) /<-;3^S©mfei:tffi«&-r«G a N^^ 
$m (A) &AlGaNi:bT, -e®A 1 G aN 

A 1 ^a)mi^rdmmmit^^ttii>m^ K'v b & 

%;CD-Cfe6S&#3K 1 lE^G a K^V h 

m^m^\ KS£ii:&i*tCJ:oT#e)n«>GaN^?iS^K 

[000 1] 

[0002] 

^>f3r-K (LED) *^^snt(o&«s^tcj&B?s*^ 
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(0 0 0 3] G&n^^^miHDfjiis^v^ »feMtfe 

^^©^:fflV^fet^DA^fe«. I nGaN&ffiV^rfi^^ 
^K«y hKm^^^^-D. I nG a N(7)fi^^^^$: 

(0004] InGaNS^?f^^t|3<7>fi^K'y hfi^JJfc 
mili. InGaNaft<3rH4StC4:oTInGaN0* 
»C#fet6=bOTfe6. ffi*, GaAs*®tmT»l 

aN*$m*^^?fc«>lKSi^^^-:^^i:tT. ^o>m 

m<DmfJiG a N^^{4tS:fi^ K--/ h i: UT^@t^ 
ta^SfiJtS3-Weri:)ra6*>i:*ofe (Appl.Phys. 
Lett.69(1996)4096 ) . Z<DG aN^^\^V V<m^ 
<D:^iy=LXUi. ItHainGaN-^, GaAs*JC^l:t 

[0005] 

JS) *«Mt^Kyh&S«WiO*TJ^^5n. GaN^ 
fi^K-yh«rjii:3ti&. t^-^T. rco^e)J:fcGaN^ 

[0 0 0 6] ±S&D^t>fJim<DGa. 
BMfcSnfei&rtJ^G a K»y h«ji®S£i:^«: 

[0007] 

(SSSSr^SJ^t-S/^^)®^®] *«^lCJ;&GaN^ 
(1) GaN9^1*?4*^^>«c6iKa^«:'<-::^^i:U S 



3 

±<Dm.^^bip'DrB (i) mm^^^t^c 

5^e5S* ^UfcGaN^^ (A) ilHCM 

(0 0 0 83 is&nxmromx'^^'^ a) om^ 

%3^::i:j&<, ®t^-:3^®J:lcGaN^«$4 (A) ^ 

a^L^^ji-jjfc, /<-xe©GaN*tmtc^e 

[0009] (2) ±|2ii^K*y h&a«bjM/'e'<-7. 

^ K V h i: rnfeS«)a<:rtSM i:®»fi*: i at Ut i 

T'feS±ia (1) fiEiS0GaN^^K^/h«f5g<^8Jfii 

[0 0 10) {z) &^\ivV(f>mo>f'^y\^^^v^ 

i:^t6G aNJ?^*m (A) i:S:S^t6t;®T'*)6 
JilB (1) ttzlt (2) la^tDGaN^^-K-y h«5g 

©§seam 

[0 0 11} (4) K-xSOtmfeJ:im*&t«Ga 

NJpitm (A) ?:AlGaNi:bT, -et^AlGaNJ: 

h$:mt**>OTfee±ia (1) iS5£a)GaNS5ii^ 
[0 0 12] iAc, *|S^JC<J:«,GaN^^^^K7h«l 

m.om&m0m^\i. jiga (O - (4) cov^Tn*^ 

lCgeaO!)i»&*iSJCJ:oTfl?,n&G aN^^Kt/ h 

[0 0 13) OT. ^^iHsreii. '<-;^;iJcMv>6G 
GaN**m (A) S: r^ir-y::^*mj . ^^^r^^tm 
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tt0GaNiSWKcTfe^Snfc^€:V>e>. <kir^-e 
[0014] 

$nfc^-:^®±tCG a N^*m«:^teafi^K'y 

[0 0 15] :1XT', GaN^*m*^^:St6i:e» 

mtl. GaN9ft*mi:bTAlGaN?:l^^fi$-ti: 
-StCli, Aimti,Xh'):f^^))^7}V^=^':P^ (TM 
A) , Gami:UTKy>l^^l':tfy'>^ (TMG) , 

[0 0 16] mm&kmX'lX fl^K^y h©fiR^«: 

^ispgtu ^^y^mo^&^nzmtbx. « 

[0 0 17] iTc^u /<->t$mi:^^^v:/*mi:Ji. 
±SB (i) (OBBfiMCfee. flP^, /<-;^®<^>«®t^«: 

[0 0 18] /<-xtmi:=^rV^y >^*mi:*^±IB(^i'^' 



(4) 

5 

[0 019] 

-eft*. GaN*tmiEr»e><fe6»M«:'<-^eBi: 

t&GaN^WISf (^-V-y:^) JC^iJS-r&mS:^ 

[0 0 2 0) ZOmiST. a «>#«&€:«a5Kt6/^ttT% 
01 (b) JC^tJ:e)tc. K-xffi±lc^mi-6l:^K 

^^V^^C1}^0&ti». Z0t^. fi^h>hd«:«| 

[0 0 21] *«^Ttve>GaNm*mi:li, nx 
GaY Alz N (O^X^U O^Ygl, O^Z^ 
1, X+Y + Z-1) T'^SnS IIIl«{fc*»W«f^ 
ft6. 

[0 0 2 2] K-7.Mo>m\i^ ms^^^ti^mt 

[0 0 2 3] /<-:;^ffi±lcm*&t«>=^'V»y:/tmii. t& 

[0 0 24] /<-7.®±lCt:<04:e)^WfflfiW)^-yvy*J 
liSit&^^ttRsesn-r, B»ICfE:i:T37ceU:©Ga 

mMtLxm^^m^H^tbx\t. Aic&m 
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mvf^M. AiGai^ii^'^v:fm^tiyxmth 

mif&bfci:fe*J®AlGaNfe:^^y^i:t6i 
[0 0 2 5] /<-:;^®icfi^K5/ h&J^^^tcii, ± 

tcti, ^-TMtyy^-^-yr^^yht^rmSiti-^ 

tUi^^\ mff>^i^^Mi^'i^. mil MO 
CVDSlCj:oT, AlGaNj^S^±®&^-:^®i: 
t«>©^"eft^«l MOC V D^SSrtT' A 1 G a N2$S 

mmKiS7.^(i>7y^^-yrif 

[0026] ry^-^^—yr^^yh^iSTMtLx^ 
Ki&tSWl mil •rh9x^;i/S/5>&7>^'9- 

A:/u>irs-a:6riitc<ky, Hz iS:^^^^V7iSy^ 

tvxmt^mm\f^ni>. 

[0 0 2 7] 7>^-t^-^^_>|i^iyri>^e>n§_ 

^^m^t(m^K'i^'Dxm^t£^<oifmx'n. 

^MiW AlGaNiea^5:'<-X0i:b 
T. S'<-:^®±J-A 1 G a N0MlPf€:^l/a7- K»y 

H •rh^x-?-;i/S/^>A^lfe>ne. -e^^ SiH 
4 , S 12 He , tTzMZtlbCmhUy^^ GP2 Mg 

{\^y.y^u^y^V3L:zji'^^if^i/^J^) ^m^h 
[0 0 2 8] fi^K'yhfeir^^-^y^^^&^s** 

^tbxm^^iM>. 

[0 0 2 9] ffl>!r0fi^K*y tfz& 
[0030] ah»i, 1 K V h«ei&SifiSt 6 

:^mx^i>f^. ztimmtztiz^-DX. 4^mo& 
^Yyvwk^^m^ti>ztm^i>. 0 

iffiJcm-e^^^-vt/tmi^lcJioTM^Ky hd 

i^T\ zo>&'}'Yvht^^v'fmt<jymi'^t\^ 



7 

StODffl^: (dK Bl) ~ (d 5, B5) tVX. 5 

[0 0 3 1] ^^m£tj'\^vhm^&\^f^^t\i>M 

[0 0 3 2] *«^K:J:oT#^)nefi^K'y hflKS 

GaN*We>n.6. ^<^#^, S^K^yhtO 

lGaNi:-r6©««»*bVN. 

[0 0 3 3] *%^JC<):SS^ Ky h^CDSSBg*^*?: 

ffiv^feGaN9?^%3¥^^^D3^s^«^:03^ca^-r. i^ax* 

[0 0 3 4] 03(^JCfet:rse^ (P^^ nS) (?) 
f)^6s i$a^{M$:nSi:UJ:^<W«:p^i:-rs-flJW 

{ai:3&^oTV^^). L)5r^U p/na<0±T*^«>B8» 
[0 0 3 5] H30fi^Ky S«rji3K:fcW6'<-^M 

m^^(^x^'ox^x<. wm'wnM^mm 
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30mx\i^ SiP-K-yhSBiSti, (BTCtt 
(D^-:xJSB (nSi^5vKSfcbTia&t€>) 

C (7>K-:/) t3&^e»*:y. -f(D±K:$e>tcpSi^5 
'5;K04;b^^inTV^6. ^fc, 03(D/<-:^^B«: 

[003 6] J:iaUcJ:e>C, «)W^T*ti, '<-^« 
[0037] G a N^a3J^^nIIB<fct; 

S-e«BRK:ift«$nTv>6, ^yy^r. SiC 

85:^W»^^i^©^v^^:jgfat*^c^b^DZnO. Mgo 
^A 1 n^j'^vyy-mWi^lt^^oyx^'DX^A 

1 a±lC |ft^5g^«:*^tefetf)(D;Vy7T-^l 
[003 8] 

i-j6'<-:;^*mfeAiGaNi:U ^^*j:m^t,VX 

AlGaf^^mmti>Zt:[Zj;i-DX. AlGaN^ 
-yt^MBt. fi^Kyhdt, A 1 GaN:^^'y:/^C 

S^Kyh<^3ii, ^-y.M inm^yv 
K^) B«:Alo.l5Gao.85Ni:U :^^-yyMC?:7 
>K->^«)Alo.l Gao.9 N^Uc. ZlOilS, 

snfefl^ Ky btomsrW'^fcai*. A 1 \mm 

mXrXif}^). ^^lCGaNfcbTa;tSffi^'e&^ 
fc. vm^yv\^M^0m\i^ Alo.lSGa 
0.85Ni:bfc. 
[0039] (MS^1(7)^ m^bSHIt^S^ 
1 ai:b■^i'9•77-frC®^5:Mv^fc. iT:i0-9- 
7r>fr®ffila«:MOCVD$^fiI^lCB2aU 
H^TTl 2 00X:tT#aU -tf-V^l/X-yf-Vi^fe 
ffo)t. •fOftSSfeSOOTC^T'TtfAimtbT 
TMA, Nmi:bT7>^-7$:SSU AIN^^ 
^77-^1 b&30nin^:aS'&, H^^^l^r^f 

[0 04 0] [nm::i>^^^M2(mm ^^^^ 
lOOOTCtC^SU Ga/^ilbTTMG, 



9 

nSG a N nv^t 2 ft 3 /» mfiJtfiS-efe. 
(004 1] (g^K-yb^atD?^ 
<D/<->lSB(W^;fifc&iaSfel lOOTCilU TM 

(004 2) O/<-;^ffi<?>«WSg;JaK€:100 0TC 
H2 3t/;^$^^U7i:bTxb5x^;i/S/7>& 

[004 3) <2&^\^yhdt^^v':fMC0^:^ 
^iiaftfel lOOTCilU TMA, TMG, r>^-7 

Se>lCrnfertffliJCti«)jit/J:e>tC AlGa 

fc. ^-V-y:/0C©^^i2Onmi:bfe. 
[004 4] [pM^'^*:/K04 0?^^ 
10 0T:i:U TMA, TMa 7>=e-7, K-AV 

(CP2Mg) ^m^U pMAlo.l5Gao.85N*^e> 

(004 5] ii>m:3y^9hM^<m^ ^^^^ 
lOOOrtU TMG, 7>^-7. ^JiO^K-A^ 
hmi:bTCP2Mg$:#«&U pSGaNn>4»i^ 

[0 0 4 6] iw&mm''} mmm^^mm 

U ^|g#ffi^ 8 0 OTCT* 2 0^ra7---n/*raS:47 
ofc. SftC, p^nv^r^r h^50J:JCpSM6& 

e>pSMi:fi^K^/ h^j&<D-iJ$:x^v^>m*u 

[02] 
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(004 7) ZOhED^:. To - 1 S^x^^JCVi^ 
>hU 2OmATfWW0^&^Tofe^C:5. 5 0 

(004 8] 

[0@a>tS^St^] 

[01] *«^<DS£i^tCioTGaN^^K-y h 

[02] 01tC^t»Bfi*i£S:»yig-rii:K:J:oT# 
[03] *«W»c<ko"rS£gStvfeGaN^t«3WW 

[^gptcoift^] 



a 




30 B 




C 




d 




S 


7>^-9'-77i'4t>h 




[03] 




(7) 
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